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I. OI TAT JFICATIONS 

I am a Professor of Medicine, Microbiology and Immunology, at the 
University of California, San Francisco, and an Investigator, Howard Hughes Medical 
Institute at UCSF. My primary area of research has been focussed for the past ten 
years on the study of the molecular biology of HTV. A copy of my curriculum vitae is 
attached hereto as Exhibit A. 
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1 H. OPINfoNS ^ 

2 A, Chiron's expression from the EcoRI-Kpnl fragment from the 

3 ARV2 HTVl isolate resulted in an immunoreactive Env polypeptide. 

4 Chiron's patent application No. 867,501 describes the identification, 

5 cloning and expression of the EcoRI-Kpnl fragment from ARV2 in COS cells. We 

6 now know that this fragment contains open reading frames for Tat, Rev, Vpu, and Env 

7 (Gallo 1988). Staining with an AIDS antiserum revealed cytoplasmic fluorescence only 

8 in transfected cells ('501 Application, Sanchez-Pescador 1985). Subsequent reports by 

9 many investigators confirmed that this cytoplasmic staining was due to the expression 

10 of Env. These investigators also identified Env by electrophoretic mobility and 

11 immunoreactivity testing of lysates from these cells (Rekosh 1988, Bird 1990, Kinmra 

12 1994). 

13 Schwartz et al . , are the only group which did not detect the expression of 

14 Env with a fragment similar to the EcoRI-Kpnl fragment from ARV2. In a HeLa cell 

15 expression system, they detected only Tat (Schwartz 1990). However, they expressed 

1 6 Env from the same fragment in the rabbit reticulocyte ly sate, which is a different 

1 7 expression system. Schwartz et al . acknowledged that other investigators expressed 

18 Env with such fragments and were puzzled by their inability to do the same in HeLa 

19 cells. 

2 o Given die data in the Chiron patent and subsequent experiments from 

2 1 many groups, an ordinarily skilled scientist in 1984 or today could conclude confidently 

22 that the EcoRI-Kpnl fragment from ARV2 expressed Env in COS cells. 
23 

24 

25 1 The vims that causes AIDS is now known is HTV, or human immunodeficiency vims. In 
1984, when it was first isolated and characterized, it had several names given it by various 

2 e research groups: LAV (by Dr. Luc Montagnier's group at the French Institut Pasteur); HTLV- 
m (by Dr. Robert Gallo's group at the National Institutes of Health); and ARV (by Chiron's 

2 7 collaborator Dr. Jay Levy at the University of California, San Francisco). The name "HIV" 
was established in 1986, and is used throughout this report for convenience (Coffin 1986). 



EXPERT REPORT OF B. MATUA PETERJJN, M.D. 
PURSUANT TO FEDERAL RULE OF CIVIL PROCEDURE 26 



-2- 



1 B. An ordinarily skilled scientist in October 1984 could conclude that 

2 the peptide expressed from the EcoRl-Kpnl fragment of ARV2 was from En v. 

3 In October 1984, Tat, Rev, and Vpu were not known (Sanchez-Pescador 

4 1985, Ratner 1985. Wain-Hobson 1985, Muesing 1985). An ordinarily skilled scientist 

5 following the example set out in the Chiron application would have expected to express 

6 Env and would have done so. By the intense cytoplasmic staining of transfected COS 

7 cells which is consistent with the presence of Env, the immunofluorescence test 

3 described in the application would have confirmed the expression of Env (Rekosh 

9 1988, Bird 1990, Kimura 1994). Tat and Rev proteins have been localized to the 

10 nucleus and do not stain in the cytoplasm (Hauber 1987, Ruben 1989, Siomi 1990, 

11 Cullen 1988, Felber 1989, Hope 1990). Nuclear staining is easily distinguished from 

12 cytoplasmic staining in COS cells, which adhere to and spread out on glass or plastic 

13 support (Gluzman 1981). Once the immunofluorescence had confirmed Env, the 

14 product of the expression system could have been used by an ordinarily skilled scientist 

15 as a recombinant Env immunoassay in 1984. The presence (unknown at the time) of 

16 Tat, Rev, and Vpu along with Env would not have impeded the effectiveness of the 

17 binding of Env with an AIDS antiserum. 

18 In the case of the ARV2, the cytoplasmic staining was due to the 

1 9 expression of Env alone. Vpu is an integral membrane protein, which contains 81 
2 0 arnino acids and measures 16 kDa (Cohen 1988, Stxebel 1988, Maldarelli 1993). 

2 1 However, not only do many viral strains contain stop codons in vpa, but the ARV2 

22 sequence as disclosed in (he Chiron application contains a stop codon at position 38 in 

23 vpu (Sanchez-Pescador 1985. Cohen 1988, Myers 1994). Since all reported 

24 inmiunc^eactive epitopes of Vpu are encoded by sequences beyond this stop codon 

2 5 (Schneider 1990, Kusk 1993), they would not be included in the protein expressed, and 
26 an AIDS serum would not recognize this truncated Vpu peptide from ARV2. Thus, 

2*7 
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1 Chiron scientists did not express immunoreactive Vpu from the EcoRJ-Kpnl fragment 

2 of ARV2url984. 

3 An ordinarily skilled scientist working in 1984 with a viral isolate which 

4 contained full-length Vpu and Env would have expressed Env along with Tat, Rev, and 

5 Vpu (Rekosh 1988, Bird 1990, Kimura 1994). Although it was unnecessary to the 

6 recombinant Env immunoassay described in example 9 of the Chiron patent 

7 application, if an ordinarily skilled scientist had chosen to perform additional analysis 

8 on the product of the EcoRI-Kpnl fragment expressed in COS cells, routine 

9 electrophoretic mobility and immunoreacrivity studies of the expressed proteins would 

1 o have both confirmed the presence of Env and distinguished Env from the unknown HTV 

11 proteins (Tat, Rev, and Vpu). The size of Env as indicated on the sequence of ARV2 

12 in the Chiron application combined with die art in 1984 taught an ordinarily skilled 

13 scientist at the time mat Env would be expressed as a large precursor and would be 

14 processed into two large polypeptides. Whereas Env polypeptides measure 160, 120, 

15 and 41 kDa, Tat, Rev and Vpu measure only 14, 19, and 16 kDa, respectively (Hauber 

16 1987, Cohen 1988, Strebel 1988, Cullen 1988, Ruben 1989. Felber 1989, Hope 1990). 

17 In October 1984, as predicted by the ARV2 sequence described in the Chiron 

1 8 application. Tat, Rev, and Vpu would all have been demonstrably too small to be Env. 

19 C. Plasmid vectors which could transcribe randomly generated short 

20 DNA fragments of unknown nucleotide sequence in all three open reading frames were 

2 1 available for the expression of HIV peptides in 1984 (Gray 1982). However, in 

2 2 October 1984, without accurate sequence information of the fragments and of the 

23 original viral genome an ordinarily skilled scientist would not have known from which 

24 part of the virus or the host genome these fragments arose. 

25 D. In 1984, to generate recombinant polypeptides from Env of any 

26 HTV strain, an ordinarily skilled scientist would follow the guidelines of the Chiron 
2? patent application. The application states that other isolates of HTV can be found in 

28 

EXPERT REPORT OF B. MATUA PETERUN, M.D. -4- 
PURSUANT TO FEDERAL RULE OF CIVIL PROCEDURE 26 



1 patients with AIDSot ARC In 1984, methods for obtaining new isolates from lymph 

2 nodes or blood of patients were well known in the art (Bane-Sinoussi 1983 , Gallo 

3 1984, Schupbach 1984, Levy 1984, Luciw 1984). Indeed, the application teaches that 

4 two HIV isolates had been identified as of October 1984, one at the Institut Pasteur and 

5 the other at me Laboratory of Tumor Cell Biology at The National Institutes of Health 

6 (Barre-Sinoussi 1983, Popovic 1984). Two more viral isolates were characterized in 

7 the application (ARV3 and ARV4) and their sequences were described as being 

8 polymorphic. Thus, the Chiron patent application teaches that different isolates of HIV 

9 will have variability in sequence and that more viral isolates should be obtained and 

10 characterized. 

1 1 Routine collaborations with hospitals serving communities in which the 

12 AIDS virus had been observed, as reported in medical journals and in publications such 

13 as Morbidity and Mortality Weekly Reports from the Center for Disease Control, 

14 would have and did yield sufficient patients and tissues to identify many new strains of 

15 HIV (Myers 1994). The Chiron application describes how to grow the virus in tissue 

16 culture cells and bow to clone the viral genome. The application teaches that DNA 

17 hybridization will yield homologous sequences from new geawnic or cDNA libraries; 

18 It also directs the sequencing of the viral genome, which was routine in 1984. 

19 All HTV1 and HTV2 env sequences are sufficiently similar to permit the 

20 identification of their env ORFs with the HTV env probe described in the Chiron patent 

21 application (Myers 1994). Moreover, the amount of genetic diversity among env genes 

22 from various HTV1 and HTV2 isolates would not preclude an ordinarily skilled scientist 

23 from cxtrapolatmgtheCbiron regarding the location of env in ARV2 to all 

24 other isolates of HTV1 and HTV2 (Clavel 1986, Guyader 1987, Myers 1994). 
2 s These steps hive been followed since 1984, resulting in me rapid 

26 accumulation of viral strains and sequences as well as the identification of HTV2 and 

27 SIV (Clavel 1986, Hirsch 1986, Hahn 1987. Charneau 1994, Myers 1994). The 

23 
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1 genomic organization of these lentiviiuses, which was first outlined in the Chiron 

2 application, was confirmed. In HTV1 and HTV2, the location, size and features of env 

3 are maintained as are the strategies of viral replication and gene expression (Sanchez- 

4 Pescador 1985, Guyader 1987, Hirsch 1987). Therefore, an ordinarily skilled scientist 

5 could have followed the teachings of the Chiron application together with the art of 

6 1984 to collect a variety of additional HTV1 and HTV2 isolates, to clone them, to 

7 sequence them, to identify and characterize their env genes, and to make and use 

8 recombinant Env immunoassays. 

9 E. Dr. Jack asserts that an inordinate number of disparate peptides 

1 o from different strains of HTV would have to be examined to obtain smaller peptides to 
n use as immunoreactive reagents against Env. Dr. Jack does not explain how this 

12 assertion relates to the construction of a recombinant Env immunoassay in October 

13 1984. If, for example, he means to suggest that his "hundreds of millions" of amino 

14 acid sequences must be examined to find short peptides which are broadly cross- 

15 reactive, he is wrong. In October 1984, an ordinarily skilled scientist would not have 

16 needed to take the approach suggested by Dr. lick to determine broadly cross-reactive 

1 7 short peptides. At the time, mere were a number of well-known principles for 
16 predicting tha itnmunoteactivity of a peptide (Sutcliffe 1983. Singh 1984). For 

19 example, instead of randomly expressing peptides from different strains of HTV, a 

20 small number of viral isolates would be sequenced and compared. 

21 The Chiron application teaches that the three viral isolates from 

22 San Francisco were polymorphic, Le^, DNA fragments of different lengths were 

23 generated following their digestion with various restriction endonuclcases. Following 

24 this observation, an ordinarily skilled scientist would have looked for differences in 

25 protein sequence between viral isolates in 1984. Routine examination of different Env 

2 6 sequences would have revealed hypervariable, variable, and conserved domains of the 
27 protein (Veronese 1985, Starckh 1986, Modrow 1987, Alizon 1987, Myers 1994). 
28 
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1 Conserved sequences would then be examined for their hydxophilicity and 

2 hydrophobicity profiles and possible" secondary structures (Sutcliffe 1983, Singh 1984). 

3 In the ait of 1984, immunoreactive oligopeptides of predetermined lengths from 

4 conserved sequences were known to interact with specific antibodies (Laver & Air 

5 1980, Wiley 1981. Benjamin 1984). Such routine approaches were in fact followed 

6 and yielded highly immunoreactive peptides from conserved regions of Env (Gnann 

7 8/1987. Gnann 9/1987, Bugge 1990, Bottiger 1990, Krowka 1991, Sprengers 1991, 

8 Broliden 1992). 

9 Based upon the teachings of the Chiron application and what was known 

10 in the art in October 1984, there was no need to screen hundreds of millions of variable 

11 sequences. The application identified env ORF, demonstrated its expression in cells, 

12 and demonstrated its polymorphism. Armed with this information, an ordinarily skilled 

13 scientist in 1984 could isolate and characterize new viral strains as well as predict, 

14 design and test the urimunoreactivc peptides from Env of HTV1 and HTV2. 

15 p It would not require extensive exr*rimentation to express Env in 

16 host cells not known in 1984. 

17 the Chiron application does not require the use of any specific expression 

18 system, or purport to claim the invention of expression systems. In October 1984, 

19 scientists of ordinary skill were routinely expressing heterologous genes in a wide 
2 o variety of expression systems, including bacteria, plants, yeast, insect cells, and 

21 mammaUanceUs(e^,Snirm^^ 

22 Primrose 1985). After Chiron showed that Env expressed in m amm a li a n cells was 

23 immunoceactive with an AIDS serum, an ordinarily skilled scientist would easily have 

24 combined the teachings of the patent with any of these expression systems known in 

25 1984 or later to subclone the env fragment identified by the Chiron application into 

26 appropriate vectors and determine levels and fidelities of expression of recombinant 
2i proteins. 

28 
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1 Moreover, Dr. Jack is incorrect in stating that the expression systems he 

2 lists were not known in 1984. Most expression systems in use today were either known 

3 in October 1984, or are very similar in function to systems known in 1984. In fact, 

4 Chiron scientists and others have expressed Env in a variety of host cells and viral 

5 systems, including E. coli (Crowl 1985, Schneider 1987, Morikawa 1990), yeast (Barr 

6 1987), baculovirus (Hu 1987, Morikawa 1990); CHO cells (Lasky 1986), COS cells 

7 (Sanchez-Pescador 1985), vaccinia virus (Chakrabarti 1986), and Drosophila cells 

8 (Ivey-Hoyle 1990). WOP cells and expression in sheep were not known in 1984. 

9 However, WOP cells represent a system analogous to COS cells (Kern & Basilico 
10 1986, Ward 1994), and moreover, neither WOP cells nor expression in sheep has 
n gained wide following in the field of gene expression. 

12 G. In October 1984, a scientist of ordinary skill in the field at issue 

13 had an advanced degree (a masters, Ph.D. , or M.D.) and experience in at least one of 

14 the three relevant technical areas: virology, immunology, or molecular biology, as 

1 5 well as some knowledge of immunoassays. 

x 6 H. I have reviewed die opinions expressed by Dr. John Young in his 

17 report of May 1, 1995, and I agree with the conclusions expressed therein and the bases 

18 therefor. 

19 m. C nMP ™ SATIO N ANP maR TESTIMONY 

20 I have not testified as an expert at trial or by deposition within the last 

21 four years. My compensation in connection with this matter is $270 per hour. 

22 IV. INFORMATION A ND REFERENCES CONSIDERED 

23 in addition to Dr. Jack's report and the references listed therein, and my 

24 experience in working in the field, as reflected in the publications listed in my 

25 curriculum vitae, 1 considered the content of the following list of articles and I have 

26 consulted with Dr. Young regarding the materials set out in Dr. Young's report at 

27 Section IV in forming my opinions. To exemplify me basis for the opinions set forth 

26 
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1 above, I have referred to certain of these references in the text. These textual 

2 references are meant as examples, riot as the exclusive support for each point. 

3 l . Abacioglu et al. . "Epitope mapping and topology of bac^oyirus^xpressed 

4 HTV-1 gpl60 determined with a panel of murine monoclonal antibodies, Ajpj£ 
Research and F unnr Retroviruses 10: 371-381 (1994). 

5 2 Ahmad et al. , "Stable expression of the transfected HTV-1 env gene in a 

6 human B cell line: characterization of gpl20-expressing clones and unmunobiological 
studies," Virology 192: 447-457 (1993). 

7 3 Alizon et al. , "Molecular cloning of lymphadenopathy-associated virus, " 

8 Mature 312: 737-760 (12/20-27/84). 

9 4 Alizon et al. , "Genetic variability in human immunodeficiency viruses, " 
Aii. W.V. Acad. Sci. 511: 376-384 (1987). 

10 5 Back et al. , " Antibody reactivity to deletion mutants of the HTV- 1 SF2 

11 envelope," Intervirologv 32: 160-172 (1991). 

12 g Ban- e t al., "Antigenicity and mimunogenicity of domains of the human 
immunodeficiency virus (HTV) envelope polypeptide expressed in the yeast 

13 Saccharomyces cerevisiae," Vaccine. 5: 90-101 (6/87). 

14 7 Barre-Sinoussi et al., "Isolation of a T-lymphotropic retrovirus for a 
patient at risk for acquired immune deficiency syndrome (AIDS)." Science, 228: 868- 

15 871 (5/20/83). 

16 8 Barton et al., "Regeneration of intact tobacco plants containing full length 
copies of genetically engineered T-DNA, and transmission of T-DNA to Rl progeny, 

17 Cell 32: 1033-1043(4/83). 

18 9. Benjamin et al., "The antigenic structure of proteins: a reappraisal," 
Ann. Rev. Immunol. 2: 67-101 (1984). 

19 10. Bird et al., "Expression of human immunodeficiency virus 1 (HTV-D 

20 envelope gene products transcribed from a heterologous promoter, I Bjd, Cfaem- . 
265: 19151-19157(11/5/90). 

21 11. Blomberg et al., "A survey of synthetic HIV-1 peptides with natural and 

22 chimeric sequences for differential reactivity with Zimbabwean, Tanzanian and 
Swedish fflV-l-posidve sera," AJJ2S 7: 759-767 (6/93). 

2 3 12. Barker et al., "Envelope cross-reactivity between human 

24 irnmuiwdeffciency viius types 1 and 2 detected by different serological me&ods: 
correlation between cross-rwnralization and reactivity against the mam neutralizing 

25 she." J. Virol. 64: 3492-3499 (7/90). 

26 13. Broliden et al., "Specific syiuj^peptides * 
discrimination between HTV-1 and HIV-2 mfecnon," L-AffiS 4: 952-958 (1991). 

27 
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1 14. Broliden et al, , "Identification of human neutralization-inducing regions of 
the human immunodeficiency virus type 1 envelope glycoproteins," Proe, flatl. Aca,d. 

2 Scy. USA 89: 461-465 (1/92). 

3 15. Bugge et al. ( "Analysis of a highly immunodominant epitope in the human 
immunodeficiency virus type 1 transmembrane glycoprotein, gp41, defined by a human 

4 monoclonal antibody,- J. Virol. 64: 4123-4129 (9/90). 

5 16 Capon et al., "The CD4-gpl20 interaction and AIDS pathogenesis, " hSXL 
Rev. Immunol. 9: 649-678 (1991). 



17. Cetta et al. , "Subregions of a conserved part of the HTV gp41 
transmembrane protein are differentially recognized by antibodies of infected 
individuals," EMBOJ. 5: 3051-3056 (1986). 



16 
17 



18. Chakrabarti et al. , "Expression of the HTLV-ffl envelope gene by a 
9 recombinant vaccinia virus, " Nature 320: 535-537 (4/10/86). 

10 19. Chang et al. , " An HTLV-IH peptide produced by recombinant DNA is 
immunoreactive with sera from patients with AIDS," Nanus 315: 151-154 (5/9-15/85). 

11 20. Charneau et al. , "Isolation and envelope sequence of a highly divergent 

12 HTV-1 isolate: definition of a new HTV-1 group," Virology 205: 247-253 (1994). 

1 3 21 Chemajovsky et al. , "Efficient constitutive production of human fibroblast 
interferon by hamster cells transformed with the DFN-beta 1 gene fused to an SV40 

14 early promoter, " DUA 3: 297-308 (8/84). 

is 22 Chou et al., "Antibody responses in early human immunodeficiency virus 

type 1 infection in hmophiliacs," LJnLfik 157: 805-811 (4/88). 

23. Clavel et al. , "Molecular cloning and polymorphism of the human 
immune deficiency virus type 2," Eamj£ 324: 691-695 (12/18-31/86). 

18 24. Clerget-Raslain et al., "Specificity of anti-peptide antibodies elicited 
against synthetic peptides mimicking conserved regions of HIV 1 envelope 

19 glycoprotein," Rg * Virol- 142: 423-438 (1991). 

20 25 Cloyd & Holt, "Heterogeneity of human immunodeficiency viruscell- 
associated antigens and demonstration of virus type specificities of human antibody 

21 responses, * Virology 161 : 286-292 (1987). 

22 26. Coffin et aL, "What to call the AIDS virus," KaSStt 321:10 (5/1-7/86). 

« 

23 27. Cohen et al., "Identification of a protein encoded by the vpa gene of 
HTV.l." flange 334: 532-534 (8/11/88). 

28. Crowl et il., "HTLV-HI env gene V^*^}^ '£ ^Iffi,** 
recognized by antibodies present in the sera of AIDS patients," Csll 41: 979-86 (7/85). 

29 Cullen et al. , "Subcellular localization of the human i temunodeficiency 
virus reacting art gene product," J- Virol. 62: 2498-2501 (7/88). 
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1 30 Cumming et al. , "Use of conserved inimunodonunantep itope x 
surface glycopS^41 in the detection of early antibodies,- Aid 4: 83-86 (1990). 

2 31 De et al., "Comparative analysis of nucleotide sequences ofthe partial 

3 envelooe «ne (5' domain) among human T lymphotropic virus type I (HTLV-I) 
holuS,' Vjato 413-419 (1991). 

4 32 Dewhunt et al. , "Sequence analysis and acute pathogenicity of 

5 molecularly cSSlV snun-pbjlV itafi 345: 636^640 (6/14/90). 

6 33 de Wolf et al. , "Characterization of human antibody-bindrng sites on the 
external envelope of human immunodeficiency virus type 2, J. Gc Bf Virol. 72. 1261- 

7 1267 (1991). 

8 34. DiNoceraetaL.-Trami^ 

cells of Drosophila," fYr Ftf A ™* Sei USA 8° : 7095-7098 (12/83). 

9 35. Dowbenko et al., "Epitope mappmg of the hun^jnmun^rficiency virus 

10 type 1 gpl20 with monoclonal antibodies," LyjffiL 62: 4703-4711 (12/88). 

11 36. DuBois et al., "Expression and pimfkation of protein segment encoded 
by the envelop^ 3'-orfgene^ 

12 ft* Wum Retrovir. 4: 419-431 (1988), 

n Earletal "Folding, interaction with GRP78-BiP, assembly, and 

" transport of tte^ 
14 2047-2055(4/91). 

is 38 Essex et al., "Antigenic characterization of the human immunodeficiency 

viruses,"" 1 Am Acad. Derm. 22: 1206-1210 (6/90). 

16 39 Felber et al.. "Rev protein of human inmi^odeficiency virus type 1 

17 affects the stabihy and transport of the viral mRNA," gey, Ml. Acad, Sci USA 86;. 
1495-1499 (3/89). 

18 40 Franchim et al., "Spectrum of natural antibodies **^£™™Y- m 

19 antigenTin i^ec^ faSividuals: wrrelation of antibody prevalence with clinical 
status/ Blood 69: 437-441 (2/87). 

20 41 FnT>OM*al.,-Mutatiw* 

21 8(Suppl. l):S156-S162(4/94) 
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42 Gallo et al.. "Frequent detection and ^^0° of cy^athic retroviruses 
(HTLV-in) ftom patients wimAIDS and at risk for AIDS, Sjaence. 224: 500-503 

23 (5/4/84). 

24 43. Gallo et al. , "fflV/HTLV nomenclature Getter)." iiaJHS 333: 504 
(6/9/88).' 

25 44 Gluzman et al., "SV40- transformed simian cells support the replication of 
2 6 early SV40 mutants, " CsU 23; 175-182 (1981). 
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3 46 Gnann et al., "Synthetic peptide immunoassay distinguishes HTV type 1 
and HIV type 2 infections," Science 237: 1346-1349 (9/11/87). 
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